The recent discovery of isotopes with Z=110-111 suggests evidence for (1) a monopole-monopole interaction that does not appear explicitly in NilssonStrutinsky mass systematics, and (2) a competition between SU (2) and SU (3) dynamical symmetries that has been predicted for this region. Our calculations suggest that these new isotopes are near spherical, and may represent a true island of superheavy nuclei, but shifted downward in neutron number by these new physical effects.
The search of superheavy elements is a long-term goal of nuclear structure physics [1] .
In the 1960s a series of calculations using the liquid drop plus shell correction approach to determining nuclear masses and energy surfaces suggested the existence of a group of relatively stable nuclei that would be separated in neutron and proton number from the known heavy elements by a region of much higher instability [2] . This group of nuclei come to be known as the island of superheavy elements, and its conjectured existence provided a major initial justification for a generation of heavy ion accelerators and experiments performed on those accelerators. To this date, no convincing evidence for the existence of this island has been presented, despite many accelerator-based experiments and many searches for evidence in nature of such elements.
Meanwhile, in a series of difficult experiments performed in the past decade [3] [4] [5] , evidence has accumulated for extension of the known elements to larger proton number, culminating in the recent discovery of several isotopes having proton number Z = 110 − 111 [6] . The usual view is that although these isotopes are very heavy indeed, they are not examples of the originally sought island of superheavy elements. One reason is that the recently-discovered isotopes of elements 110 and 111 have neutron numbers approximately 20 units lighter than the predicted superheavy island. Thus, in this view these new elements represent the tail of the distribution of "normal" elements, and the predicted superheavy elements represent a qualitatively different set of nuclides.
In 1987 a new approach to nuclear masses based on the Fermion Dynamical Symmetric Model (FDSM) was introduced [7] . This was subsequently refined and extended to a systematic calculation of masses for heavy and superheavy elements (Z=82-126, and N=126-184) [8, 9] . There is good agreement between the masses predicted by this theory and the experimentally measured ones. For example, the r. m. s. error for all available masses above Z = 82 and N = 126 is approximately 0.22 MeV. In Table 1 , we show the masses of the heaviest elements and compare with a variety of calculations for these masses. We note that the FDSM calculations were not tuned specifically to these heaviest elements.
One of the most interesting features of the FDSM calculations [8] is that one finds an island of superheavy elements with considerably lower neutron number than that of traditional calculations. The center of the island is around Z = 114 and N = 164; this shifted island is also found to be more stable in the FDSM calculations than the original island in traditional calculations, and we find that these nuclides correspond to nuclei having near-spherical shapes. The shell correction associated with this minimum is illustrated in Fig. 1a . The location of the new predicted maximal shell stabilization, the traditional location of the island of superheavy stability, and the location of the most stable isotopes for each elementt, including new isotopes of elements 110-111, are also shown in Fig. 1a .
According to the FDSM prediction, these newly discovered superheavy elements are at the edge of the superheavy island, and the commonly expected superheavy minimum near the N=184 neutron closed shell does not even exist. The above prediction is based on the commonly used Woods-Saxon single-particle potential. As was mentioned in ref. [8] , by arbitrarily altering the s. p. levels one could shift the superheavy minimum to a position which is near the previous predictions. Therefore, until one has complete confidence about the s. p. potential, predicting the precise location of the superheavy island is uncertain. Nevertheless, it is important to understand the physical rea- (2) The shell corrections in the two approaches are quite different. The DMF shell correction is defined as the fluctuating part of the deformed s. p. energies (i. e. the difference between the sum of the deformed s. p. energies and a smooth part), with the calculation carried out using the semiempirical recipe developed by Strutinski. In the FDSM, the shell correction is the sum of two parts: a spherical single-particle shell correction and the expectation value of the two-body residue interactions. The latter goes beyond the (deformed) mean field, while the former shares the same spirit as the DMF. In the FDSM, the simple Fermi Gas Model (not the Strutinski recipe) is used to describe the smooth part of the spherical s. p. energies.
It is well known that the Fermi Gas Model is inadequate within the usual shell correction procedure, but in the FDSM is appears to be adequate to give a very good description of masses.
It is of particular interest for this problem to investigate the role played by the various two-body interactions. Indeed, as we shall show, the difference of the FDSM predictions from those of the DMF method are direct consequences of the interactions. (1) The subtle competition between pairing and quadrupole correlations together with the Pauli effect can create a small window near midshell for very heavy nuclides to be spherical or near spherical. (2) The monopole-monopole interaction, which is increasingly repulsive as the mass increases, tends to wash out the shell correction minimum near N=184.
Let us first address the stabilization of spherical shapes near midshell. In Fig. 2, we show the competition between pairing and quadrupole correlations in the Z = 82 − 126 and N = 126 − 184 shells. In the FDSM, pairing gives an SU(2) dynamical symmetry and hence spherical shape. Quadrupole interactions, on the other hand, favor an SU (3) dynamical symmetry and hence deformed shapes [9] . For SU(3) dynamical symmetry the completely symmetric SU(3) representation is energetically most favorable. Therefore in the absence of additional physical constraints, this representation will be the system's ground state for deformed nuclei (see the dashed line of Fig. 2a) . The spherical vibrational mode, (corresponding in the FDSM to SU(2) dynamical symmetry) is usually dominant when the particle number is small; hence it will usually occur for nuclides near closed shells.
However, such considerations fail to account fully for the role of the Pauli effect in limiting collectivity [18, 19, 9] . In particular, the most energetically favorable SU(3) irrep is forbidden by the Pauli principle when the particle (hole) number in the normal-parity levels exceeds one third of the shell (which correspond to 99 ≤ Z ≤ 116 and 152 ≤ N ≤ 170 for the shells we are considering in the present problem) [18, 19, 9] . This is why the solid line of Fig. 2a (corresponding to the SU(3) curve of < V pq >) has a W shape, thus allowing the SU (2) symmetry to compete favorably near midshell for the heaviest nuclei. Within the FDSM, this is the physics of the narrow window of spherical or near-spherical stability in which the predicted superheavy minimum near Z = 114 and N = 164 appears to lie [8] .
In Fig. 2a 
The parameters of this equation are determined from fitting to known masses to be: for α = SU2, This difference may be understood as follows. The DMF employs a liquid drop mass formula, and for a given deformed s. p. energy scheme the Strutinsky recipe is used to extract the fluctuating contribution to the mass. Since the s. p. energy scheme is empirical and thus strongly influenced by the known data, it is not surprising that there are no dramatic changes when extrapolated to the unknown regions. However, there is no obvious physical guidance to access the accuracy of the shell corrections computed in this way. For the FDSM mass formula, the rapid increase at the end of the shell for the actinide shell correction is a direct consequence of the monopole-monopole interaction, which should be present on general shell model grounds. Although the linear monopole-monopole interaction terms may already be included in the deformed s. p. energy scheme, the quadratic terms definitely have not.
Next we shall present a simple study of the alpha decay energies and the corresponding decay lifetimes for the heaviest elements. Our calculations are based on the simplest one-dimensional barrier penetration model. We compare our results employing the masses determined in Ref. [8] with observations for the very heavy elements in Fig. 3 . We find that despite the simplicity of the barrier penetration portion of the calculations, there is quite reasonable agreement with the experimental mass as well as alpha-decay energies of the new isotopes, especially since our results for the masses were reported prior to the measurements and were based on an analytical model that was applied to all masses with Z > 82 and N > 126. In particular, there was no attempt to optimize results for the heaviest elements.
We note that the predicted alpha decay energies exhibit the correct qualitative trends (e. g., a maximum at Z = 109). The absolute half-lives are off by several orders of magnitude for Z = 110 − 111, but the trends are correct (e. g. a minimum at Z = 109), and the error is not large considering the exponential nature of the barrier penetration process and the crude model employed for alpha decay.
The FDSM predictions concerning the masses of the heaviest elements have some testable consequences, though the required experiments are formidable. (1) There should exist nuclides of elements Z = 112-114 that are as stable as those of elements 110-111 (see Fig. 1 and Fig. 3) . (2) Beyond Z ≈ 116 , the heavy nuclei should rapidly become less stable (see Fig. 3 ), and the region of traditional superheavy nuclei should be quite unstable (see Fig. 1a) if the commonly used Woods-Saxon s. p. spectrum is reliable. 
